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ABSTRACT

Catharanthus roseus is considered a cooling medicine. Two compounds: B-sitosterol (1) and 3B-Hydroxy-lup-20 (29)-en-28-oic acid or
Oleanolic acid (2) have been isolated from flowers from Dicholoromethane extract of Catharanthus roseus. By different spectroscopic
data analysis the structures of the compounds have been established.
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INTRODUCTION

lants are sources of drug which have great

contribution for curing human life . During the early

years of human existence, many plants materials by
instinct, intuition of trial and error were used to combat
different aliments 2.

Catharanthus roseus, Bengali- Nayantara, Synonyms-
Vincarosea; Family-Apocyanaceae, an important medicinal
plant. It is a potential source for anti-leukemic alkaloids. It
has many alkaloids which are having anticancer activities3.
This plant is considered as a cooling medicine. This plant is
used for the treatment of diabetes, fever, malaria, throat
infection and chest complaints. It is also used for the
regulation of menstrual cycles, and as a euphoriant %. some
popular indole alkaloids are present in all plant parts. The
physically important and antineoplastic alkaloids namely
Vincristine and Vinblastine are mainly present in the leaves
whereas antihypertensive alkaloids such as ajmalicine,
serpentine and reserpine are reported to be present in the
roots ® Vincristine and Vinblastine alkaloids are used in the
treatment of various types of lymphoma and leukemia®”.
These Catharanthus alkaloids are also used for the
treatment of both malignant and nonmalignant diseases
and in platelet and platelet associated disorder. From
Previous phytochemical investigations some secondary
metabolites like Kaemfero®, Kaempferoltrisaccarides®,
Quercetin??, Quercetintrisaccarides?, Syringetin

glycosides!, Malvidinl®, Malvidin 3-0-glucosides %2 ,

Malvidin 3-0-(6-0-p-coumaroyl) 1?2, Petunidin!® , Petunidin
3-0-glucosides??, Petunidin  3-0-(6-0-p-coumaroyl) %2,
Hirsutidin®®, Hirsutidin 3-0-glucosides 2, Hirsutidin 3-0-(6-
0-p-coumaroyl) 2, Rutin'® were found . The alkaloids found
from several part of the plants are antineo plastic
medicines and the monoindole alkaloids ajmalicin and
serpentine are antihypertension drugs'*?°. Our recent
study on dicholoromethane (DCM) part of flower and leaf
of this plant has led to the isolation of B-sitosterol (1) and
3B-Hydroxy-lup-20 (29)-en-28-oic acid or Oleanolic acid
(2).

B-sitosterol (1)

29 30

24

3B-Hydroxy-lup-20 (29)-en-28-oic acid or Oleanolic acid (2)

Figure 1: Structures of the isolated compounds with
numbering.
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MATERIALS AND METHODS

Melting points were determined by thin disc method on a
Fisher-John’s electro thermal melting point apparatus. UV
spectra were recorded in methanol on a Shimadzu UV-
Visible spectrophotometer. IR spectra were recorded on a
Shimadzu FT-IR spectrometer as thin film orKBr disc. NMR
spectra were recorded in CDCl3 using Bruker WH 400 MHz
NMR spectrometer. Mass spectra of the compounds were
measured on Finnigan Mat SSQ 710 spectrometer with
ionization induced by electron impact at 70 eV. Separation
by column chromatography was carried out using silica gel
40 (70-230 mesh, E. Merck). Thin layer chromatography
was carried out on TLC plastic sheets pre-coated with silica
gel 60 Fas4 (E. Merck).

Collection of plant material

Fully matured fresh flowers of this plant were collected
from the gardens of Chemistry Department of Dhaka
university, Bangladesh in June 2013 and identified by the
taxonomist of Bangladesh national Herbarium, Dhaka,
where a voucher specimen (No. = 39512) has been
deposited. The flowers of C.roseus were air dried. These
dried samples of flowers were powdered using 20 mesh
screen in Willey mill and then used for subsequent
analysis.

Extraction of the flower parts of C. roseus

Dried, grinned and screened flower powder (200g) was
extracted successively with different solvent at room
temperature. At first it was extracted with n-hexane for 5
days and the extract was dried to get a gummy mass (2.50
g) using rotary evaporator. Then the residual part of the
flower was extracted with dichloromethane for 5 days and
the extract was dried to gummy mass (5.80 g).

Isolation of compounds from crude extracts

DCM extract (1.8 g) was dissolved in minimum amount of
solvent and adsorbed with silica-gel. TLC analysis of the
DCM extract showed several spots under UV lamp
followed by the development using spray reagent on TLC
plate in different solvent systems. A column was packed
with same grade silica gel in 100% n-hexane and the
adsorbed extract was put on the top of the column. The
column was eluted with 100% n-hexane, hexane-ethyl
acetate, ethyl acetate, ethyl acetate-methanol and
methanol in gradient manner. Total 180 test tubes were
collected with 20 ml each and the collections were divided
into eight fractions according to their TLC behaviors.Fr.2
(collection no. 31-56) and Fr. 4 (collection no. 72-78) of
column chromatographic separation of DCM extract of
flowers were selected for further purification due to their
good resolution on TLC plate. The fraction 2 (collection no.
31-56) was concentrated by evaporation of solvent using
rotary evaporator and found light colored crystals. It was
then washed with little amount of n-hexane and DCM to
remove coloring materials to get compound (1) (8.4 mg) as
colorless needle shaped crystals in pure form.
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White colored powder was precipitated out from the
solution of the column fraction 4 (collection no. 72-78) of
DCM extract which was then separated and washed with
little n-hexane and DCM, respectively. Finally the
compound compound (2) (8.8 mg) was purified by
crystallization from methanol to get as white powder as
TLC pure.

Spectroscopic data of the isolated compounds
B-sitosterol (1)

Colorless needle shaped crystals; mp 135-137° C; IR (neat)
v 3410 (0-H), 2956, 2862, 1673 (C=C), 1463, 1375, 1051 (C-
0) cm™%; TH NMR (CDCl3) & 5.33 (1H, m, H-6), 3.51 (1H, m,
H-3), 2.18-2.32 (2H, m), 1.92-2.03 (2H, m), 1.78-1.87 (2H,
m), 1.42-1.68 (12H, m), 1.22-1.38 (8H, m), 1.05-1.20 (4H,
m), 0.99 (3H, s, H-19),0.91 (3H, d, J/=6.4 Hz, H-21), 0.83 (3H,
t, J/=7.2 Hz, H-29), 0.82 (3H, d, J=7.6 Hz, H-26 or H-27), 0.80
(3H, d, J=7.2 Hz, H-26 or H-27), 0.66 (3H, s, H-18); 3C NMR
(CDCls) & 140.4 (C-5), 121.3 (C-6), 71.4 (C-3), 56.4, 55.7,
49.8,45.5,41.9 (2C), 39.4, 36.9, 36.1, 35.8, 33.6, 31.5 (2C),
31.3, 28.8, 27.9, 25.7, 23.9, 22.7, 20.7, 19.4, 19.0, 18.6,
18.4, 11.6, 11.5; MS m/z 414 (M%), 399, 396, 385, 329, 301,
273, 255, 231, 213, 159, 145, 138, 121, 55, 43 (base peak).

3B-Hydroxy-lup-20 (29)-en-28-oic acid or Oleanolic acid
(2)

White powder ; mp 280-282'C; IR (neat) u 3410 ( br O-H),
2924, 2856, 1685 (C=0 ), 1456,1375, 1238, 1188 (C-0) cm"
1. 'H NMR (CDCls) & 5.24 (1H, m), 3.21 ( 1H, m), 2.32 (3H,
m), 1.84-2.09 (2H, m), 1.45-1.72 (13H, m), 1.40-1.17 (24H,
m), 1.12 (3H,s), 1.07 (3H, s), 0.97 ( 3H, s), 0.83-0.94 (12H,
m), 0.76 (6H, m); *CNMR (CDCls) § 182.41 ( C=0), 125.8,
79.1, 55.2, 52.6, 47.9, 47.5, 42.0, 39.5, 39.0, 38.7, 38.6,
37.0, 36.7, 33.7, 32.9, 31.8, 30.6, 29.6, 29.1, 28.1, 27.2,
24.6,24.1, 23.6, 23.3, 22.6, 21.2, 18.3, 17.0, 15.6, 14.1.

RESULTS AND DISCUSSION

From DCM flower extract the compound (1) (8.4 mg) was
found as colorless needle shaped crystals and was soluble
in chloroform. Melting point of the compound was found
as 135-137°C. It showed single spot on TLC plate with R¢
value 0.26 in 20% Chloroform in pet ether.The mass
spectrum of the compound showed a molecular ion peak
at m/z 414 which is corresponding to the molecular
formula Ca9Hs00.The IR spectrum of the compound
showed a broad absorption band at 3410 cm™ indicating
the presence of hydroxyl group in the molecule. The
compound also showed absorption bands at 2956 and
2862 cm™ due to saturated C-H stretching vibrations. The
band at 1673 cm™ due to C=C stretching vibration, sharp
bands at 1463 and 1375 cm™ due to saturated C-H bending
vibrations and the band at 1051 cm™ due to alcoholic C-O
stretching vibration indicated in the IR spectrum.

The H NMR spectrum of the compound showed 3H
singlets at 6 0.99 & 0.66, 3H doublets at § 0.91, 0.82, & 0.80
and 3H triplet at 6 0.83. These data clearly indicated the
presence of six methyl groups in the molecule. The one
proton multiplet at & 3.51 indicated the presence of
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>CHOH group in the compound. The peak at § 5.33 (1H, m)
confirmed the presences of one olefinic proton at C-6 and
this was further supported by the >3C NMR spectral data at
6 140.4 and 121.3 for two olefinic carbons (C-5 & C-6). The
C-3 attached with hydroxyl group also supported by
showing peak at & 71.4 in the 3C NMR spectrum. The
presence of 29 carbons in the molecule of F3 was clearly
indicated by twenty-seven signals in the 3C NMR
spectrum. The two intensified peaks at 6 41.9 and 31.5
were due to two pairs of carbons. All the above data
suggested that the compound is a steroidal molecule
containing one hydroxyl group, one double bond and six
methyl groups. Finally, the fragment ions present in the
mass spectrum confirmed the structure of the compound.
Based on all spectroscopic data, literature values 2! and
melting point of the compound, it was confirmed that the
compound (1) is PB-sitosterol. The structure of the
compound (1) is given bellow:

HO

B-sitosterol (1)

The compound (2) (8.8 mg) was found as white powder
and was soluble in chloroform. The absorption band at
3410 and 1685 cm™ showed in the IR spectrum indicated
the presence of O-H and C=0 stretching vibrations,
respectively. The C-O stretching vibrations were assigned
by the bands at 1238 & 1188 cm™ in the same spectrum.

29 30

HO

24
3B-Hydroxy-lup-20 (29)-en-28-oic acid or Oleanolic acid (2)

In the *H NMR spectrum, the multiplet at & 5.24 was found
due to the presence of olefinic proton in the molecule. The
multiplet at 6 3.21 indicated the presence of >CH-OH
group and the peaks in the region 6 0.76 to 1.12 showed
the presence of a number of methyl groups in the
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structure. The 3C NMR spectrum of the compound
showed the signed at 6 182.4 indicated the presence of
carbonyl carbon of carboxyl group. The peak at 6 79.1
indicated the carbon which is attached to the hydroxyl
group. The olefinic carbon indicated by the peak at
5125.8%2. The spectral data of the compound (2) is very
much similar to that of oleanolic acid. Based on the analysis
of spectral data, the compound (2) was suggested as
oleanolic acid with impurity. The structure is given below:

CONCLUSION

Literature survey showed that very little phytochemical
studies have been done on flower DCM extract of the plant
Catharanthus roseus. The isolation and characterization of
three compounds from flower part of the plant have been
reported here. We believe, there is a scope to do more
detailed phytochemical and biological study on this plant
in future.
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